SEQUENCE LISTING 

<110> Schwientek, Tilo 
Clausen, Henrik 

<120> UPD-N-Acetylglucosamine: 

Galactose-betal, 3-N-Acetylgalactoseamine-alpha-R / (GlcNAc 
to GalNAc) betal, 6-N-Acetylglucosamineyltransferase, C2GnT3 

<130> 4503/1G031 



<140> t.b.a. 
<141> 2000-08-24 

<150> US 60/150,488 
<151> 1999-08-24 



i^a ■ 

II.- 
m 



if 



<160> 17 

<170> FastSEQ for Windows Version 3.0 

<210> 1 
<211> 1362 
<212> DNA 
<213> Human 



<400> 
.Sfegaagatat 
Iptaaccctat 
i^agacattt 
^btcatgtta 
cctttggaaa 
gatgatgttg 
caaaagcttg 
aaagatgcaa 
tgcatccatt 
aagtgcttct 
tccagactcc 
aaatatgtta 
tcagagttga 
aaattggaaa 
ctaccaataa 
ggcagtgctt 
gttcaagact 
accttgattc 
gatctgcaga 
agttgtactg 
cttatcaaag 
attaaatgct 
gaaaagttat 



tcaaatgtta 
ggctgctctc 
acttggttga 
aggatgaagt 
ttggaaagag 
tggcaatgac 
tctcaaagga 
ttatggttga 
atgatcgtaa 
ccaatatttt 
aggctgattt 
tcaacttgtg 
aaaaactcaa 
gattcactta 
ggacaaacat 
attttgtttt 
tttttgcctg 
gggttccagg 
gtaagactcg 
gatctcacct 
atggacattg 
tggcagaaaa 
ttatggatag 



ttttaaacat 
tttgttaaag 
gtactcccta 
caggtatgaa 
tctggaaata 
cagtgattgt 
ggagaaaagc 
aaggcttatc 
ggcacctgat 
cattgcttcc 
aaattgcttg 
tgggcaagat 
tggagcaaat 
ccatcatgaa 
ctccaaggaa 
aagtcaagca 
gtctaaagac 
aatacctggg 
ccttgtcaag 
tcgaagcgtg 
gtttgctaat 
gcttgaagaa 
aaatctcact 



accctacagc 
cttctaaatg 
agtacctcgc 
gttaactgtt 
agaagaaggg 
gacatttatc 
ttcccaatag 
catgctatat 
accttcaaag 
aaattagagg 
tcggaccttc 
tttcccctga 
atgttggaga 
cttagacggg 
gcaccccccc 
tttgttaaat 
acatactctc 
gagatttcca 
tggaattact 
tgtatttatg 
aaatttgatt 
cagcagagag 
accacatcat 



agaaagtttt 
tgagacgact 
cttttgtaag 
cgggtatcta 
acatcattga 
agactctaag 
cctattcttt 
acaaccagca 
ttgccatgaa 
ctgtggaata 
tgaagtcttc 
agtcaaattt 
cggtgaaacc 
tgccttatga 
ataacattca 
atattttcaa 
ctgatgagca 
gatcagccca 
atgaaggctt 
gagctgcaga 
ctaaggtgga 
actggatcac 

ga 



catcctgttt 60 

ctttccgcaa 120 

aaacagatac 180 

tgaacaggag 240 

cttggaggat 300 

aggttatgct 360 

ggttgtccac 420 

caatatttac 480 

caatttagct 540 

tgcccacatt 600 

aatccagtgg 660 

tgaattggtg 720 

cccaaacagt 780 

atatgtgaag 840 

gatatttgtt 900 

caactccatc 960 

cttttgggct 1020 

ggatgtgtct 1080 

tttctatccc 1140 

attaaggtgg 1200 

ccctatcttg 1260 

tttgccctca 1320 
1362 
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<210> 2 

<211> 453 

<212> PRT 

<213> Hiiinan 



<400> 2 



Met 


Lys 


lie 


Phe 


Lys 


Cys 


Tvr 
xy X 




1 








5 








Php 


lie 

JL JL C 




Phe 


J— 1 ^ 


Thr 


TiPn 


T"m 

xxp 








20 








Asn 


Val 


Arcr 
35 


Ara 


Leu 


Phe 


Pro 


Gin 




Leu. 
—) \j 


Ser 


Thr 


Ser 


Pro 


Phe 

z> 


Val 




Glu 


Val 


Arg" 


Tvr 

iy 1- 


Glu 


Val 














70 






Pro 


Leu 


Glu 


lie 


Glv 


Lys 


Ser 


Leu 


I.* . 








o ^ 








J-Jt; Li 


vjx u. 




7\ C!T\ 




V dX 


vdx 








1 nn 

X u u 












kjX 11 


X 111. 


U\3 u. 


/ixy 


vjxy 


lyr 


/iXd 






1 1 R 
X X o 










XZ U 






Php 


Pto 


J — L \Z; 


AT a 


TVT 

xyx 


OCX 




1 '\C\ 
X J.U 










XO D 






V d -L 


Vj-L U. 


7\ YTT 

ii-xy 




Tl P 
X X t: 


IlXo 


fdXd 












XD U 






€ys 


He 


His 


Tyr 


Asp 


Arg 


Lys 


Ala 










X O O 










/ifc> 11 


T ^1 1 
iJtiU. 


^Xd 


Lys 


L^yfa 


irlie 


Ser 








XO U 












Ala 


Val 


Glu 


Tyr 


Ala 


His 


He 






xy o 










o n n 




Leu 


Ser 


Asp 


Leu 


Leu 


Lys 


Ser 
















ASH 


Leu 


L^y s 


VjrXy 


vjXIl 


Asp 


Jtriie 


Fro 


0 0 c: 










o "a n 






Ser 


Glu 


Leu 


Lys 


Lys 

O A c: 


Leu 


Asn 


Gly 


Pro 


Pro 


Asn 


Ser 


Lys 


Leu 


Glu 


Arg 
















Arcr 


Val 


Pro 
275 


Tvr 
ly X 


Glu 


iy X 




xjy o 

280 


Lys 


Glu 
290 


Ala 


Pro 


Pro 


His 


Asn 
295 


He 


Phe 


Val 


Leu 


Ser 


Gin 


Ala 


Phe 


Val 


305 










310 






Val 


Gin 


Asp 


Phe 


Phe 
325 


Ala 


Trp 


Ser 


His 


Phe 


Trp 


Ala 
340 


Thr 


Leu 


He 


Arg 


Ser 


Arg 


Ser 


Ala 


Gin 


Asp 


Val 


Ser 



355 360 



Lvs 


His 


Thr 


Leu 


Gin 


Gin 


Lys 


Val 




10 










15 

X ^ 




Leu 


Leu ^ 


Ser 


Leu 


Leu 


Lys 


Leu 


Tipii 

xj^ \x 


















Lys 


Asp 


He 


Tvr 

xyx 


Leu 


Val 


Glu 


Tvr' 


















Arg 


Asn 


«.xy 


Tvr* 
ly X 


Thr' 

X ixx 


Hi s 

IIX o 


V;^l 

V dX 


xjy D 


















Cys 


Ser 


Gly 


He 


Tvr* 


Glu 

v_J J_ U 


(X\ n 

Lirxxx 


ni Tl 

VJTX Li 
















o u 


Glu 


Hp 

^ .i- 


y 


Ar*cr 


^xy 




Tip 

X X c 


Tl p 

X X c 




-7 \J 










Q c; 




x-iXd 


I'ltr 


X liX 


OCX 


2\ C!n\ 
Atop 


v^y o 




Tl d 
XX fcr 


X u o 










xxu 






VJX 11 


xjy o 




V dx 


OCX 


xiy o 


vjX U 


ni n 
vjX U. 










XZ O 








TiPi 1 


Va 1 

V dX 


V dX 


nx o 


xjy o 




Al ^ 


Tl P 
XX tr 








Xft U 










Tl P 
XX^ 


iyr 


A O TO 


vjrXIl 


riXo 


TV C3 m 


Tl o 

xxe 


iyr 






XDD 










XbU 


JrX (J 


jB-op 


1 IlX 




Xiys 


vdX 


al 3 


Met 




X / U 










X / 3 




Zi an 
i-ioll 


Tl o 
X X t= 


irXlt:; 


Tl 
XX t; 


i-iXd 


OcX 


Lys 


Leu 


XOO 










xy u 






oer 


Arg 


Leu 


VjyXn 


AXd 


Asp 


Leu 


Asn 










o c 
ZUo 








otii 


XX e 


vrXn 


irp 


Lys 


iyr 


Val 


He 








o o n 
ZZ U 










J-J c Li 


Xiy fa 


O^X 


2i on 
Aoli 


irXie 


Pin 


Leu 


Val 






O ^5 c: 
Z o D 










240 


Al a 


raOll 




TiPn 
XJCU. 


V.7X UL 


X ilX 


Val 


Lys 




O c: n 










255 




1 IlX 


iyr 


rlxS 


Tin C3 


PI n 
VjXU 


Leu Arg 


O c: 










z /u 






Leu 


Pro 


Hp 

-L JL. W 


Arcr 
i^xy 


Thr 


XtLO IX 


He 


Ser 










285 








Gin 


He 


Phe 


Val 


Gly 


Ser 


Ala Tyr 








300 










Lys 


Tyr 


He 


Phe 


Asn 


Asn 


Ser 


He 






315 










320 


Lys 


Asp 


Thr 


Tyr 


Ser 


Pro 


Asp 


Glu 




330 










335 




Val 


Pro 


Gly 


He 


Pro 


Gly 


Glu 


He 


345 










350 






Asp 


Leu 


Gin 


Ser 


Lys 


Thr 


Arg 


Leu 



365 
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VCLX 


T ,\yci 
j-iy & 




AO II 


iyr 


Tyr Glu Gly Phe 


Phe 


Tyr 


Pro 


Ser Cys Thr Gly 




o / u 










J /b 










380 






jnx o 


iJC Li. 






vax 


Cys 


lie 


Tyr Gly Ala Ala Glu Leu Arg Trp 


«5 O O 










Q n 
o y u 










395 




400 


i-JC Li. 


_1- -L vZ. 


J— 1 Y O 




vjx y 


His 


Trp 


Phe 


Ala 


Asn 


Lys 


Phe 


Asp Ser Lys Val 




















410 






415 


Asp 


Pro 


lie 


Leu 


lie 


Lys 


Cys 


Leu 


Ala 


Glu 


Lys 


Leu 


Glu Glu Gin Gin 








420 










425 








430 


Arg 


Asp 


Trp 


He 


Thr 


Leu 


Pro 


Ser 


Glu 


Lys 


Leu 


Phe 


Met Asp Arg Asn 






435 










440 










445 


Leu 


Thr 


Thr 


Thr 


Ser 



















450 



<210> 3 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 



<400> 3 

ftttcaccg tctccaacat a 21 



<210> 4 

<211> 32 

1^ <212> DNA 

I? <213> Artificial Sequence 



<220> 

<223> Primer 



|j: <400> 4 

cgaggatcca gaatgaagat attcaaatgt ta 32 

<210> 5 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 5 

cgaggatccg caaaaagaca tttacttggt t 31 

<210> 6 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Primer 



<400> 6 

tcgtaaggca cctgatactt 20 

<210> 7 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 7 

gagtcagtgt ggaattgaat ac 22 

<210> 8 
<211> 21 
J;^ <212> DNA 

H <213> Artificial Sequence 

m 

<220> 
i| <223> Primer 

W <400> 8 

^atctctgat ttggctcagt g 21 

0 <210> 9 

f!J <211> 31 

ij <212> DNA 

p <213> Artificial Sequence 

ii <220> 

<223> Primer 

<400> 9 

agcgaattct tactatcatg atgtggtagt g 31 
<210> 10 

<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 10 

gggcagcatt tgcctagtat g 21 

<210> 11 
<211> 20 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Primer 



<400> 11 
caacagtctc ctcaaccctg 

<210> 12 

, <211> 1287 

<212> DNA 

<213> Human 



<400> 12 

atgctgagga cgttgctgcg aaggagactt ttttcttatc ccaccaaata ctactttatg 60 

gttcttgttt tatccctaat caccttctcc gttttaagga ttcatcaaaa gcctgaattt 120 

gtaagtgtca gacacttgga gcttgctggg gagaatccta gtagtgatat taattgcacc 180 

l|aagttttac agggtgatgt aaatgaaatc caaaaggtaa agcttgagat cctaacagtg 240 

i^aatttaaaa agcgccctcg gtggacacct gacgactata taaacatgac cagtgactgt 300 

^cttctttca tcaagagacg caaatatatt gtagaacccc ttagtaaaga agaggcggag 360 

Uttccaatag catattctat agtggttcat cacaagattg aaatgcttga caggctgctg 420 

■'sgggccatct atatgcctca gaatttctat tgcgttcatg tggacacaaa atccgaggat 480 

*cctatttag ctgcagtgat gggcatcgct tcctgtttta gtaatgtctt tgtggccagc 540 

ggattggaga gtgtggttta tgcatcgtgg agccgggttc aggctgacct caactgcatg 600 

paggatctct atgcaatgag tgcaaactgg aagtacttga taaatctttg tggtatggat 660 

t^ttcccatta aaaccaacct agaaattgtc aggaagctca agttgttaat gggagaaaac 72 0 

^acctggaaa cggagaggat gccatcccat aaagaagaaa ggtggaagaa gcggtatgag 780 

ptcgttaatg gaaagctgac aaacacaggg actgtcaaaa tgcttcctcc actcgaaaca 840 

l^ctctctttt ctggcagtgc ctacttcgtg gtcagtaggg agtatgtggg gtatgtacta 900 

ifQagaatgaaa aaatccaaaa gttgatggag tgggcacaag acacatacag ccctgatgag 960 

i|t|atctctggg ccaccatcca aaggattcct gaagtcccgg gctcactccc tgccagccat 1020 

igagtatgatc tatctgacat gcaagcagtt gccaggtttg tcaagtggca gtactttgag 1080 

jpgtgatgttt ccaagggtgc tccctacccg ccctgcgatg gagtccatgt gcgctcagtg 1140 

tgcattttcg gagctggtga cttgaactgg atgctgcgca aacaccactt gtttgccaat 1200 

aagtttgacg tggatgttga cctctttgcc atccagtgtt tggatgagca tttgagacac 1260 

aaagctttgg agacattaaa acactga 1287 

<210> 13 
<211> 428 

<212> PRT 
<213> Human 



<400> 


13 










Met Leu Arg 
1 


Thr 


Leu 
5 


Leu 


Arg Arg 


Tyr Tyr Phe 


Met 


Val 


Leu 


Val 


Leu 




20 










Arg lie His 


Gin 


Lys 


Pro 


Glu 


Phe 


35 










40 


Ala Gly Glu 


Asn 


Pro 


Ser 


Ser 


Asp 


50 








55 


Gly Asp Val 


Asn 


Glu 


He 


Gin 


Lys 



Arg Leu Phe Ser Tyr Pro Thr Lys 

10 15 
Ser Leu lie Thr Phe Ser Val Leu 
25 30 
Val Ser Val Arg His Leu Glu Leu 

45 

He Asn Cys Thr Lys Val Leu Gin 
60 

Val Lys Leu Glu He Leu Thr Val 
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70 






75 




80 


T.VC! 








Pro Arg 


Trp 


Thr Pro Asp Asp Tyr 


Tip Asn Mpt" 








85 








90 




95 


Thir 


gOTT ASD 


Cys 


Ser 


Spr 


Phe 


lie Lys Arg Arg Lys Tyr 


lie Val Glu 






100 

-L W W 










105 




110 


XT X. W 




Lys 


Glu 


VJTX ll 


AT a 


Glu 


Phe Pro lie Ala 


Tyr 


Ser lie Val 




1 1 R 

X X J 










120 




125 






His His 


Ta/'Q 


X X v3 


Gl n 
VjX u. 


MpI- 

ITICS t, 


Leu Asp Arg Leu Leu Arg 


Al ^ Tip Tvr 

C*. X X vI- X jr X 




X J \J 








X ^ 3 




Xrt U 








JTX^J OX 11 


x^Oll 




Tvr 
xy X 




V CL J- 


nxo vcix rao^ xiix 


xi y o 


O^X VJ J- kX XT-Oky 


1 A^ 














XD D 




X W 


Ser 


TyiT Leu 


Ala 


Ala 


Val 


Met 


Gly 


Tip Al;^ 9pt Pvci 


Php 
11^ 


Ser Asn Val 






X u ^ 








1 n C\ 

X / U 




1 7S 

X / ^ 


Phe 


Val Ala 


Ser 


Ara 


T iPi 1 

XJ~ ix 


VJ-L iX 


Ser 


Val Val Tyr Ala 


Ser 


Trp Ser Arg 






1 flO 

X O v/ 










185 






Val 


Gin Ala 


As ID 


Leu 


Asn 


Cys 


Met 


Lys Asp Leu Tyr 


Ala 


Met Ser Ala 




195 










200 




205 






Trp Lys 


lyx 


U w LL 


He 


Asn 


Leu 


Cys Gly Met Asp 


Phe 


Pro Tip Tivs 

X. X w X X t-^ XI y o 




210 








215 




220 






f^r. Asn Leu 


V_7_L. Ll 


lie 

X X v3 


Val 


Arg 


Lys 


Leu Lys Leu Leu 


Met 


fil V (^1 u Asn 










230 






235 




94.0 




Leu Glu 


X 111- 


G1 11 
VJX 


Arg Met 


Pro 


Ser His Lys Glu 


Glu 


Ayo" Tm Tivca 








^ *x 3 








250 




9 
^ 




Arg Tyr 


Glu 


Val 


Val 


Asn Gly 


Lys Leu Thr Asn 


Thr 


Glv Thr Val 

vjx.y X XXX V CLX. 






^ o u 










265 




9 70 


lys 


Met Leu 


Pto 

IT X W 


Pto 

JT X w 


Leu 


Glu 


Thr 


Pro Leu Phe Ser Gly 


Gpi-K- 7V"| ;3 TVT" 

O^X X^XCh. X^ X 




275 










280 




285 




|Jie 


Val Val 


o tsx 


/i.xy 


Glu 


Tyr 


Val 


Gly Tyr Val Leu 


Gin 


jtIDIX vJX Ll XI _y O 




290 








295 




300 






i|.e Gin Lys 


U Lt 




Glu Trp Ala Gin Asp Thr Tyr 


Ser 


pT*n Acsr^ f^l n 

XrX w VJ_L LX 










310 






315 




J u 




Leu Trp 


Ala 


Thr 


He 


Gin Arg 


lie Pro Glu Val 


Pro 


V fipr TjPu 

VJX y iJ^^X. X_l^^ LX 


ly 






O Z 3 








330 




o o 


Pro 


Ala Ser 


His 


Lys 


Tyr Asp 


Leu 


Ser Asp Met Gin 


Ala 


Val Ala Arcr 






J *x \J 










345 




O VJ 


Phe 


Val Lys 




m n 


Tyr 


Phe Glu Gly Asp Val Ser 


Lys 


ai V A1 a Prri 

NJ X Jf X^X C*. XT X W 




355 










360 




365 




Tyr 


Pro Pro 






Gly Val 


His 


Val Arg Ser Val 


Cys 


Tl p Php m V 

X X JTXX" V7Xy 




370 








375 




380 






Ala Gly Asp 


xicrU 


TV Q n 


Trp Met 


Leu Arg Lys His His 


Leu 


cLix^ ri-Xd i^oil 


385 








390 






395 




400 


Lys 


Phe Asp 


Val 


Asp 


Val 


Asp Leu Phe Ala lie Gin Cys 


Leu Asp Glu 
















410 






His 


Leu Arg 


His 


Lys 


Ala 


Leu 


Glu 


Thr Leu Lys His 










420 










425 








<210> 


14 


















<211> 


1317 
















<212> 


DNA 


















<213> 


Hiunan 
















<400> 


14 
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atggttcaat ggaagagact ctgccagctg cattacttgt gggctctggg ctgctatatg 60 

ctgctggcca ctgtggctct gaaactttct ttcaggttga agtgtgactc tgaccacttg 120 

ggtctggagt ccagggaatc tcaaagccag tactgtagga atatcttgta taatttcctg 180 

aaacttccag caaagaggtc tatcaactgt tcaggggtca cccgagggga ccaagaggca 240 

gtgcttcagg ctattctgaa taacctggag gtcaagaaga agcgagagcc tttcacagac 300 

acccactacc tctccctcac cagagactgt gagcacttca aggctgaaag gaagttcata 360 

cagttcccac tgagcaaaga agaggtggag ttccctattg catactctat ggtgattcat 420 

gagaagattg aaaactttga aaggctactg cgagctgtgt atgcccctca gaacatatac 480 

tgtgtccatg tggatgagaa gtccccagaa actttcaaag aggcggtcaa agcaattatt 540 

tcttgcttcc caaatgtctt catagccagt aagctggttc gggtggttta tgcctcctgg 600 

tccagggtgc aagctgacct caactgcatg gaagacttgc tccagagctc agtgccgtgg 6 60 

aaatacttcc tgaatacatg tgggacggac tttcctataa agagcaatgc agagatggtc 72 0 

caggctctca agatgttgaa tgggaggaat agcatggagt cagaggtacc tcctaagcac 780 

aaagaaaccc gctggaaata tcactttgag gtagtgagag acacattaca cctaaccaac 840 

aagaagaagg atcctccccc ttataattta actatgttta cagggaatgc gtacattgtg 9 00 

gcttcccgag atttcgtcca acatgttttg aagaacccta aatcccaaca actgattgaa 9 60 

tgggtaaaag acacttatag cccagatgaa cacctctggg ccacccttca gcgtgcacgg 1020 

:tggatgcctg gctctgttcc caaccacccc aagtacgaca tctcagacat gacttctatt 1080 

j^caggctgg tcaagtggca gggtcatgag ggagacatcg ataagggtgc tccttatgct 114 0 

jifcctgctctg gaatccacca gcgggctatc tgcgtttatg gggctgggga cttgaattgg 12 00 

^gcttcaaa accatcacct gttggccaac aagtttgacc caaaggtaga tgataatgct 12 60 

H-tcagtgct tagaagaata cctacgttat aaggccatct atgggactga actttga 1317 

4Z <210> 15 

13 <211> 438 

|1 <212> PRT 

<213> Human 

iJ <400> 15 

||et Val Gin Trp Lys Arg Leu Cys Gin Leu His Tyr Leu Trp Ala Leu 

ijL 5 10 15 

pp-y Cys Tyr Met Leu Leu Ala Thr Val Ala Leu Lys Leu Ser Phe Arg 



Ser Gin Tyr Cys Arg Asn lie Leu Tyr Asn Phe Leu Lys Leu Pro Ala 

50 55 60 

Lys Arg Ser lie Asn Cys Ser Gly Val Thr Arg Gly Asp Gin Glu Ala 
65 70 75 80 

Val Leu Gin Ala lie Leu Asn Asn Leu Glu Val Lys Lys Lys Arg Glu 

85 90 95 

Pro Phe Thr Asp Thr His Tyr Leu Ser Leu Thr Arg Asp Cys Glu His 

100 105 110 

Phe Lys Ala Glu Arg Lys Phe lie Gin Phe Pro Leu Ser Lys Glu Glu 

115 120 125 

Val Glu Phe Pro lie Ala Tyr Ser Met Val lie His Glu Lys lie Glu 

130 135 140 

Asn Phe Glii Arg Leu Leu Arg Ala Val Tyr Ala Pro Gin Asn lie Tyr 
145 150 155 160 

Cys Val His Val Asp Glu Lys Ser Pro Glu Thr Phe Lys Glu Ala Val 

165 170 175 

Lys Ala lie lie Ser Cys Phe Pro Asn Val Phe lie Ala Ser Lys Leu 
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180 










185 










190 






Val 


Arg 


Val 


Val 


Tyr 


Ala 


Ser 


Trp 


Ser 


Arg 


Val 


Gin 


Ala 


Asp 


Leu 








195 










200 










205 






Cys 


Met 


Glu 


Asp 


Leu 


Leu 


Gin 


Ser 


Ser 


Val 


Pro 


Trp 

XT 


Lvs 

J; *^ 


Tvr 


Phe 


Leu 




210 










215 










220 






Asn 


Thr 


Cys 


Gly 


Thr 


Asp 


Phe 


Pro 


He 


Lvs 


Ser 


Asn 


Ala 


Glu 


Met 


Val 


225 










230 








235 










94-0 


Gin 


Ala 


Leu 


Lys 


Met 


Leu 


Asn 


Gly 


Arg 


Asn 


Ser 


Met 


Glu 


Ser 


Glu 


Val 










245 










250 










^ ^ 




Pro 


Pro 


Lys 


His 


Lys 


Glu 


Thr 


Arg 


Trp 


Lys 


Tyr 


His 


Phe 


Glu 


Val 


Val 








260 










265 








270 






Arg 


Asp 


Thr 


Leu 


His 


Leu 


Thr 


Asn 


Lvs 


Lys 


Lys 


Asp 


Pro 


Pro 


Pro 








275 










280 










285 






Asn 


Leu 


Thr 


Met 


Phe 


Thr 


Gly 


Asn 


Ala 


Tyr 

J: 


He 


Val 


Ala 


Ser 


Ara 






290 










295 










300 






Phe 


Val 


Gin 


His 


Val 


Leu 


Lys 


Asn 


Pro 


Lys 


Ser 


Gin 


Gin 


Leu 


He 


Glu 


305 










310 








315 












Trp 


Val 


Lys 


Asp 


Thr 


Tyr 


Ser 


Pro 


Asp 


Glu 


His 


Leu 


Trp 


Ala 


Thr 


Leu 










325 










330 








335 
~-> —i ~j 




C#|n 


Arg 


Ala 


Arg 


Trp 


Met 


Pro 


Gly 


Ser 


Val 


Pro 


Asn 


His 


Pro 


Lvs 


Tyr 








340 










345 










350 
>j -J V 




lie 


Ser 


Asp 


Met 


Thr 


Ser 


He 


Ala 


Arq 


Leu 


Val 


Lys 


Trp 


Gin 


Glv 






355 










360 










365 




fills 


Glu 


Gly 


Asp 


He 


Asp 


Lys 


Gly 


Ala 


Pro 


Tyr 


Ala 


Pro 


Cys 


Ser 


Gly 




370 










215 










380 








His 


Gin 


Arg 


Ala 


He 


Cys 


Val 


Tyr 


Gly 


Ala 


Gly 


Asp 


Leu 


Asn 


Tm 


Mb 
Met 










390 










395 

-J -/ w' 










Ann 

riUU 


Leu 


Gin 


Asn 


His 


His 


J— 1 v3 KX 


UKZ U. 


xtlJL Ct 




T ."IT" a 

j-iy to 




Atop 


irro 


Lys 


vai 










405 










410 








415 




Asp 


Asn 


Ala 


Leu 


Gin 


Cys 


Leu 


Glu 


Glu 


Tyr 


Leu 


Arg 


Tyr 


Lys 


Ala 


W 






420 




















/I o r\ 




lie 


Tyr 


Gly 


Thr 


Glu 


T if^i 1 






















ii - 




435 






























<210> 


16 




























<211> 


1203 


























<212> 


DNA 




























<213> 


Human 

























<400> 16 

atgcctttat caatgcgtta cctcttcata atttctgtct ctagtgtaat tatttttatc 60 

gtcttctctg tgttcaattt tgggggagat ccaagcttcc aaaggctaaa tatctcagac 120 

cctttgaggc tgactcaagt ttgcacatct tttatcaatg gaaaaacacg tttcctgtgg 180 

aaaaacaaac taatgatcca tgagaagtct tcttgcaagg aatacttgac ccagagccac 240 

tacatcacag cccctttatc taaggaagaa gctgactttc ccttggcata tataatggtc 300 

atccatcatc actttgacac ctttgcaagg ctcttcaggg ctatttacat gccccaaaat 360 

atctactgtg ttcatgtgga tgaaaaagca acaactgaat ttaaagatgc ggtagagcaa 420 

ctattaagct gcttcccaaa cgcttttctg gcttccaaga tggaacccgt tgtctatgga 480 

gggatctcca ggctccaggc tgacctgaac tgcatcagag atctttctgc cttcgaggtc 540 

tcatggaagt acgttatcaa cacctgtggg caagacttcc ccctgaaaac caacaaggaa 600 

atagttcagt atctgaaagg atttaaaggt aaaaatatca ccccaggggt gctgccccca 660 

gctcatgcaa ttggacggac taaatatgtc caccaagagc acctgggcaa agagctttcc 720 
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tatgtgataa gaacaacagc gttgaaaccg cctccccccc ataatctcac aatttacttt 780 

ggctctgcct atgtggctct atcaagagag tttgccaact ttgttctgca tgacccacgg 840 

gctgttgatt tgctccagtg gtccaaggac actttcagtc ctgatgagca tttctgggtg 900 

acactcaata ggattccagg tgttcctggc tctatgccaa atgcatcctg gactggaaac 960 

ctcagagcta taaagtggag tgacatggaa gacagacacg gaggctgcca cggccactat 1020 

gtacatggta tttgtatcta tggaaacgga gacttaaagt ggctggttaa ttcaccaagc 1080 

ctgtttgcta acaagtttga gcttaatacc taccccctta ctgtggaatg cctagaactg 1140 

aggcatcgcg aaagaaccct caatcagagt gaaactgcga tacaacccag ctggtatttt 1200 

1203 





<210> 


17 




























<211> 


400 




























<212> 


PRT 




























<213> 


Human 


























<400> 


17 




























sr i.\J 


T . Ai 1 


Ser 


Met 


Arg 


Tyr 


Leu 


Phe 


lie 


He 


Ser 


Val 


Ser 


Ser 


Val 


1 








5 










10 










15 








irlie 


He 


Val 


Pile 


Ser 


Val 


Phe 


Asn 


Phe 


Gly 


Gly 


Asp 


Pro 


Ser 


'" 






20 










25 








30 










Jt\L y 


Leu 


Asn 


lie 


Ser 


Asp 


Pro 


Leu 


Arg 


Leu 


Thr 


Gin 


Val 


Cys 






J b 










40 










45 










Pile 


He 


Asn 


Gly 


Lys 


Thr 


Arg 


Phe 


Leu 


Trp 


Lys 


Asn 


Lys 


Leu 




bO 










55 










60 








lie 


XT -I <-i 

HXS 


Glu 


Lys 


Ser 


Ser 


Cys 


Lys 


Glu 


Tyr 


Leu 


Thr 


Gin 


Ser 


His 


iyr 










70 










75 










80 


lie 


Thr 


Ala 


Pro 


Leu 


Ser 


Lys 


Glu 


Glu 


Ala 


Asp 


Phe 


Pro 


Leu 


Ala 










85 










90 








95 






lie 


Met 


Val 


He 


His 


His 


His 


Phe 


Asp 


Thr 


Phe 


Ala 


Arg 


Leu 


Phe 


PI 






100 










105 










110 






^p^rg 


Ala 


lie 


Tyr 


Met 


Pro 


Gin 


Asn 


He 


Tyr 


Cys 


Val 


His 


Val 


Asp 


Glu 






"lie: 

115 










120 










125 








Ala 


Thr 


Thr 


Glu 


Phe 


Lys 


Asp 


Ala 


Val 


Glu 


Gin 


Leu 


Leu 


Ser 


Cys 




130 










135 










140 








Pile 


Pro 


Asn 


Ala 


Phe 


Leu 


Ala 


Ser 


Lys 


Met 


Glu 


Pro 


Val 


Val 


Tyr 


Gly 


145 










150 










155 








160 


Gly 


He 


Ser 


Arg 


Leu 


Gin 


Ala 


Asp 


Leu 


Asn 


Cys 


He 


Arg 


Asp 


Leu 


Ser 










165 










170 






175 




Ala 


Phe 


Glu 


Val 


Ser 


Trp 


Lys 


Tyr 


Val 


He 


Asn 


Thr 


Cys 


Gly 


Gin 


Asp 








180 










185 








190 




Phe 


Pro 


Leu 


Lys 


Thr 


Asn 


Lys 


Glu 


He 


Val 


Gin 


Tyr 


Leu 


Lys 


Gly 


Phe 






195 










200 








205 




Lys 


Gly 


Lys 


Asn 


He 


Thr 


Pro 


Gly 


Val 


Leu 


Pro 


Pro 


Ala 


His 


Ala 


He 




210 










215 










220 










Gly 


Arg 


Thr 


Lys 


Tyr 


Val 


His 


Gin 


Glu 


His 


Leu 


Gly 


Lys 


Glu 


Leu 


Ser 


225 










230 










235 






240 


Tyr 


Val 


lie 


Arg 


Thr 


Thr 


Ala 


Leu 


Lys 


Pro 


Pro 


Pro 


Pro 


His 


Asn 


Leu 










245 








250 










255 




Thr 


He 


Tyr 


Phe 


Gly 


Ser 


Ala 


Tyr 


Val 


Ala 


Leu 


Ser 


Arg 


Glu 


Phe 


Ala 








260 










265 








270 






Asn 


Phe 


Val 


Leu 


His 


Asp 


Pro 


Arg 


Ala 


Val 


Asp 


Leu 


Leu 


Gin 


Trp 


Ser 






275 










280 








285 
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Lys Asp Thr Phe Ser 
290 

lie Pro Gly Val Pro 

305 

Leu Arg Ala lie Lys 

325 

His Gly His Tyr Val 
340 

Lys Trp Leu Val Asn 

355 

Asn Thr Tyr Pro Leu 
370 

Arg Thr Leu Asn Gin 
385 



Pro Asp Glu His Phe 
295 

Gly Ser Met Pro Asn 
310 

Trp Ser Asp Met Glu 

330 

His Gly He Cys He 
345 

Ser Pro Ser Leu Phe 

360 

Thr Val Glu Cys Leu 
375 

Ser Glu Thr Ala He 

390 



Trp Val Thr Leu Asn Arg 
300 

Ala Ser Trp Thr Gly Asn 
315 320 
Asp Arg His Gly Gly Cys 

335 

Tyr Gly Asn Gly Asp Leu 
350 

Ala Asn Lys Phe Glu Leu 

365 

Glu Leu Arg His Arg Glu 
380 

Gin Pro Ser Trp Tyr Phe 
395 400 



1^ 
m 



'IB.?? 
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